Grayanotoxin (GTX)s are toxic components obtained from the leaves of some Ericaceae species. [1] [2] [3] [4] GTXs have a unique tetracyclic diterpenoid carbon skeleton (A-nor-Bhomo-kaurane skeleton called grayanotoxane), and several hydroxyl groups are placed over the A, B, C, and D rings ( Fig. 1) . These toxic components have a specific stimulatory action on membrane permeability to Na ϩ ion in various excitable tissues.
ϩ
). The diacetate (2) was indicated by its IR and 1 H-NMR spectra to contain an olefinic methyl (d H 1.70 ppm) and two acetoxyl groups.
The
13 C-NMR spectrum of 2 indicated the presence of four methyl groups and a double bond. Alkaline hydrolysis of diacetate (2) with 5% potassium hydroxide in methanol gave 1 as colorless prisms, C 20 H 32 O 5 , mp 183-185°C, whose molecular weight was observed at MS m/z 352 (M ϩ ). 13 C-and 1 H-NMR data of 1 were identical with that of an authentic sample of 1. 7) This report described the assignment of 13 C-NMR signals of all the carbons in 1 and its diacetate (2) using the 13 C-1 H correlation spectroscopy (C-H COSY) method. We studied the X-ray crystal structural determination of iso-GTX-II to clarify the ring conformation around C 9 and C 10 atoms. The stereo structure of the new natural grayanoid, 1, was 3b,5b,6b,14b,16a-pentahydroxygrayanotoxa-9-en, as desired and as shown in Figs. 1 and 3.
Results and Discussion
Acute Toxicity Eighteen male mice of the ICR strain, average body weight 29.4Ϯ1.3 g, were injected intraperitoneally with a single dose of GTX-III (4), iso-GTX-II (1) and iso-GTX-II-3,6-diacetate (2), and toxic symptoms and mortality were recorded continuously for 2 h, then once in the evening and morning of the following 2 d. Toxic symp- toms, consisting of salivation, ptosis, dyspnea, ataxic gait with hind leg paralysis and saltation, were observed immediately after dosing in mice treated with 4, 1 and 2. All mice which received 40 and 100 mg/kg of 4 died within 30 min after dosing following the appearance of severe toxic signs. One mouse which received 300 mg/kg of 1 also died within 30 min after dosing, but other mice which received 10 mg/kg of 4 and 100 or 300 mg/kg of 1 recovered completely up to 24 h after dosing. Transient hind leg paralysis for a few minutes was the only toxic sign to appear in one of two animals which received 100 and 300 mg/kg of 2, respectively, and no mortality was observed in these mice. From these results (Table 1) , the dosage level of acute toxicity of 1 was estimated as approximately 1/100 that of 4 from the appearance of toxic signs and mortality. The acute toxicity of 2 was much weaker than that of the other two compounds ( Table 1 ). The dosage level of acute toxicity of 4 was the same as that of the previous report by us, 8) although the acute toxicity was weaker than that of the results of Hikino et al. 9) The closely related hydroxy groups 3b-OH, 5b-OH, 6b-OH and 10b-Me, all with toxicity, were positioned axial-like and on the same plane in 4. 10-Me in 1, however, was positioned equatoriallike instead of axial-like 10b-Me in natural 4. It can be concluded that the transformation of axial-like 10b-Me in GTX-III to equatorial-like olefinic methyl in iso-GTX-II reduced the acute toxicity in mice.
Isolation of

Experimental
All melting points (mps) are uncorrected. IR spectra were measured with a Shimadzu IR-430 instrument.
1 H-and 13 C-NMR were measured on a Unity-300 (Varian Co.) spectrometer in CDCl 3 or pyridine-d 5 , using tetramethylsilane (TMS) as an internal standard. The 1 H-and 13 C-NMR signals of iso-GTX-II (1) and iso-GTX-II-3,6-diacetate (2) were assigned by H-H COSY, C-H COSY and by comparison with spectra of known derivatives.
Mass spectra were obtained with a Shimadzu QP-5000 mass spectrometer.
Isolation of Iso-GTX-II (1) The leaves (5 kg) of Leucothoe grayana MAX., collected in Yamagata prefecture, were extracted with methanol at room temperature. The extract was treated with active carbon and evaporated under reduced pressure. The residue was extracted continuously with chloroform. The combined chloroform layers were evaporated under reduced pressure to give about 10 g of an oily GTX mixture. The mixture was crystallized from ethyl acetate to give 3 g of GTX-III (4). After the removal of 4, the mother liquor was chromatographed on silica gel (Wakogel C-300) by gradient elution with benzene to ethyl acetate. The elution of benzeneethyl acetate (1 : 9) gave 100 mg of a mixture of GTX-II (3) and 1, whose composition was nearly 1 : 1 on GLC (Fig. 2) . The mixture (100 mg) of 3 and 1 was acetylated with acetic anhydride in pyridine at room temperature to give 130 mg of acetate mixture. The product mixture was recrystallized from methanol/water (8 : 2) The IR and NMR spectral data of 1 were identical with those of authentic 1, which was derived from 1,5-seco-GTX (5).
7)
X-Ray Crystallographic Analysis A crystal, 10) 1, used for X-ray crystallographic analysis, was obtained by slow evaporation from an ethyl acetate solution at room temperature. X-ray diffraction data of the crystal were collected on a Rigaku AFC-7R diffractometer with graphite monochromated CuK a radiation and a rotating anode generator. The intensities of three representative reflections were measured after every 150 reflections. The structure was solved by direct methods using the SHELX86 program 11) and refined by the full-matrix least-squares procedure using the FMLS program. 12) Final R-factors were Rϭ0.033, R W ϭ0.029. The atomic scattering factors used for non-hydrogen atoms were taken from the International Table  13 ) and for hydrogen atoms from a reference. 14) 
